
We Claim: 

1. A method for producing a tropoelastin 
biomaterial fused onto a tissue substrate comprising: 

providing a layer of tropoelastin biomaterial 
having a first land second outer major surface and a 
tissue substratp having a first and second outer major 
surface; and 

applying anlenergy absorbing material, which is 
energy absorptive within a predetermined range of light 
wavelengths, to la selected one of said first and 
second outer surflaces of the tropoelastin biomaterial 
in an amount whicri will cause fusing together of one of 
said first and second outer surfaces of the 
tropoelastin biomaterial and one of said first and 
second outer surfaces of said tissue substrate, said 
energy absorbing material penetrating into the 
interstices of saiq tropoelastin biomaterial; 

irradiating the\ enerc 
light energy in saic 



>sorbing material with 



with an intensity 
said first and ^econ 
tropoelastin J£>iomat 

fusing £ogetJ 
second outer surf 
and the tissue siibstrkte 

2 . The metphod 
the step of indi 
absorbing material by 
through the tropoelas; 
substrate and then to 



redetermined wavelength range 
ficient to fuse together one of 



outer surfaces of the 
'al and the tissue substrate; and 
he selected one of said first and 
esll of the tropoelastin biomaterial 



cla^lfT 1, which further includes 
rradiating said energy 
directing the light energy first 
in biomaterial or tissue 
the energy absorbing material . 
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3. The prfethod of claim 1, wherein said energy- 
absorbing Ma comprises a biocompatible 
chromophore . 

4. The method of claim 1, wherein said energy 
absorbing material comprises an energy absorbing dye. 



the step c 
absorbing 



fche method of claim 1, which further includes 
f substantially dissipating said energy 
laterial when said tropoelastin biomaterial 
and said tissue substrate are fused together. 

6. Tie method of claim 1, which further includes 
the step of \ staining the first or second surface of 
said tropoelastin biomaterial with said energy 
absorbing material . 

7. The\ method of claim 1, which further includes 
the step of applying said energy absorbing material to 
one of said outer surfaces of said biomaterial by 
doping a separlate tropoelastin layer with an energy 
absorbing mate pi a and then fusing the doped separate 
tropoelastin li^er to the tropoelastin biomaterial 

8. The /method of claim ^ wherein the energy 
absorbing laj^erUis substantially uniformly applied to a 
selected on$ of\s^id^xrst and second outer surfaces of 
the tropoelkstirj/biomaterial 

9. The^jft^tlhod of claim 1, which further includes 
the step of covering substantially the entire outer 
surface of the tropoelastin biomaterial with the energy 

_al . 

10. The method of claim 1, which further includes 
the step of irradiating the energy absorbing material 
with light energ/ at a localized temperature of from 
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absorbing materi 



biomaterial 
surfaces of 



about 40 to 6)00 degrees C. for period of time 
sufficient tqK clause fusing together of one of said 
first and s^ccfad^outer surfaces of the tropoelastin 
nd one of said first and second outer 
said tissue substrate, 

11. The method of claim 1, where in the tissue 
substrate is a live tissue substrate. 

12 . \ The method of claim 1, wherein the average 
thicknesk of the energy absorbing material which 
penetrates into the interstices of the tropoelastin 
biomateriWl is from about 0.5 to 300 microns. 

13. \rhe method of claim 1, which further includes 
the step df arranging the magnitude of the wave length, 
energy levlpl, absorption, and light intensity during 
irradiatiori witb^Ticrftt energy of the energy absorbing 
material, ai^gT the concentration of the energy absorbing 

that the localized temperature at the 
ofAsaid fj_rst and second outer surfaces of 
iomaterial and the tissue substrate 
at from about 40 to 600 °C, thereby 
fusing together the tropoelastin biomaterial and the 
tissue substratt 

14. The methoA^<fE claim 1, wherein the tissue 
substrate so that tissue substrate is a live tissue 
substrate. \ \ 

15. The method of claim\l, which further includes 
the step of employing tropoelastin material for use in 
replacement or repair of bladders\ intestines , tubes, 
esophagus, ureters, arteries, veins \stomachs , lungs, 
hearts, colons, skin, or as a cosmeticNimplantation . 



material , 
interf ac 
the tropoel 
are mainta 
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16. T&e method of claim 1, which further includes 
the step oq ^rming an tropoelastin into a three- 
dimensionallfaupport structure wherein said tropoelastin 
material is^ combined with a stromal support matrix 
populated w:.th actively growing stromal cells. 

17. The method ofVlaim 1, wherein said stromal 
support matrix comprise fibroblasts. 

18. the method of claim 1, which further includes 
the step ou: forming a cellular lining of human cells on 
one of the\major surfaces of said tropoelastin layer. 

19. The method of claim 1, wherein said cells 
which are employed to form such a lining are at least 
one of endothelial cells, epithelial cells and 
urothelial cells. 

20. The method of claim 1, which further includes 
the step of forming an tropoelastin biocompatible inner 
lining for mechanical human structures to ensure their 
continued internal use in a human body. 

2jv The method of claim 20, wherein the 
biocompatible inner lining is employed in heart valves, 
heart implants, dialysis equipment, or oxygenator 
tubing for heasrt-lung by-pass systems. 

22. The method of claim 1, which includes the 
step of incorporating a drug into said biomaterial 
thereby decreasing thh^ need for systemic intravenous or 
oral medications 

23 . A method for usiAg v an tropoelastin 
biomaterial comprising ; 
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providing a layer of tropoelastin biomaterial 
having k first and second outer major surface which is 
tissue- fusible; 

providing a tissue substrate having a first and 
second outeV major surface; 

applying an energy absorbing material, which is 
energy absorptive within a predetermined range of light 
wavelengths, t^ one of said first and second outer 
surfaces of the \tropoelastin biomaterial in an amount 
which will cause\fusing together of one of said first 
and second outer surfaces of the tropoelastin 
biomaterial and oni of said first and second outer 
surfaces of said tissue substrate, said energy 
absorbing material penetrating into the interstices of 
said tropoelastin biomaterial; 

irradiating the energy absorbing material with 
light energy in said predetermined wavelength range 
with an intensity sufficient to fuse together one of 
said first and second ouner surfaces of the 
tropoelastin biomaterial and the tissue substrate; and 
fusing together one of\said first and second outer 
surfaces of the tropoelastir^ biomaterial and the tissue 
substrate . 

24. A method for producing an tropoelastin 
biomaterial fused onto a tissue, substrate comprising: 

providing a layer of tropoelastin biomaterial 
having a first and second outer major surface and a 
tissue substrate having a first an^l second outer major 
surface; and 
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applying an energy absorbing material, which is 
energy absorptive within a predetermined range of light 
wavelengths, to one of said first and second outer 
surfaces of the tropoelastin biomaterial in an amount 
which will fcause fusing together of one of said first 
and second o^ter surfaces of the tropoelastin 
biomaterial aiad one of said outer surface of said 
tissue substrate, said energy absorbing material 
penetrating int\> the interstices of said tropoelastin 
biomaterial ; 

indirectly irradiating the energy absorbing 
material by directing the light energy first through 
the tropoelastin biomaterial or tissue substrate and 
then to the energy absorbing material, said light 
energy being in said predetermined wavelength range 
with an intensity sufficient to fuse together one of 
said first and second outer surfaces of the crosslinked 
tropoelastin biomaterial \and the outer surface of said 
tissue substrate; and 

fusing together one of\said first and second outer 
surfaces of the crosslinked\tropoelastin biomaterial 
and the outer surface of said tissue substratel and 
substantially dissipating said energy absorbing 
material when said crosslinked Vtropoelastin biomaterial 
and said tissue substrate are fiised together. 
A prosthetic device comprising: 
a support member comprising a stent, a conduit or 
a scaffold; and 

a layer of a trop^el-astin biomaterial located on 
said support member. 
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The prosthetic device of claim 25, wherein 
the la^er of said tropoelastin biomaterial completely 
surrounds said support member. 

27. Vrhe prosthetic device of claim 25, wherein 
said support member is formed of a metal.' 

28. The prosthetic device of claim 25, wherein 
said support\ member is formed of a synthetic material. 

29. The \prosthetic device of claim 25, wherein 
said syntheticX material comprises a polymeric material 

30. The pAosthetic device of claim 25, wherein 
said polymeric material is selected from a group 
consisting of pouyethylene terepthalate (Dacron) , 
Gore-tex, teflon, polyolefin copolymer, polyurethane 
and polyvinyl alcohol . 

31. The prosth^tfl.c device of claim 25/ wherein 
said support member i/s/ formed from a hybrid polymer 
comprising a synthetiA>polymeric material and a natural 
polymeric material including tropoelastin. 

32. The prosthetic^ device of claim 25, wherein 
said support member is farmed from a biological 
material . 

33. The prosthetic dWice of claim 25, wherein 
said biological material comprises collagen. 

34. The prosthetic device of claim 25, wherein 
the layer of tropoelastin material comprises a 
covering, a coating, or a lining for said support 
member . 

35. The prosthetic device\of claim 25, which is 
implantable within a vessel, an\artery, a vein, an 
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esophagus, a liver, arm intestine, a colon, a ureter, a 
urethra, or a fallopian tube. 

3Sv A method for producing a prosthetic device 
comprisii^ 

providing a layer of tropoelastin biomaterial and 
a support member comprising a stent, a conduit or a 
scaffold; and 

applying said ^iayer of tropoelastin biomaterial 
to said support membe^r to form said prosthetic device. 

37. \ The method of claim 36, which includes the 
step of Applying the layer of said tropoelastin 
biomaterial so that it surrounds said support member 

38. Ish^method of claim 36, which includes the 

I 

step of ^o^ning said tropoelastin biomaterial by 
polymerL&ar^Aon . 

39. /TheVfllethod of claim 36, which includes the 
step of molding said tropoelastin biomaterial of a 
suitable size and shape. 

40. The method of claim 36, which includes the 
step of cross-linking thp. polymerized tropoelastin 
biomaterial by cross-linking using gamma radiation or 
through the use of a cross-linking agent. 

41. The method o\ claim 36, which includes the 
step of forming said tropoelastin Jbiomaterial into a 
sheet or tube, and then cohering said support with said 
sheet 

42. THfeira^thod of claim 36, which includes the 
step of atjzacfhing said sheet to said support by 
grafting .( 
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43. The meptrod of claim 36, which includes the 
step of attach^ ja^x'said sheet to said support by 
mechanical bon<^ ing . 

4X . The method of claim 37, which includes the 
step of\attaching said sheet to said support by laser 
bonding , 

45. Th&. method of claim 367, which includes the 
step of incorporating a drug into r said layer of 
tropoelastin material thereby decreasing the need for 
systemic intravenoCbQ or oral medications 

46. The methodVof claim 36, wherein said support 
member comprises titapium, tantalum, stainless steel or 
nitinol . 

A method for producing a tropoelastin 
biomateivial , which comprises: 

providing a tropoelastin monomer; 

polymerizing said tropoelastic monomer to form a 
tropoelastin polymer; and 

forming a biocompatible tropoelastin biomaterial 
from said tropoel\stin polymer for use in biomedical 
applications . 

48. The method cJf claim 47, which further 
includes the step of employing tropoelastin material 
for use in replacement orS, repair of bladders, 
intestines, tubes, esophagus, ureters, arteries, veins, 
stomachs, lungs, hearts, colops, skin, or as a cosmetic 
implantation . 

49. The method of\ claim 47, which further 
includes the step of forming an tropoelastin into a 
three-dimensional support^ structure wherein said 



tropoeiDastin material is combined with a stromal 
support \natrix populated with actively growing stromal 
cells . 

The method of claim 47, wherein said stromal 
suppork matrix comprise fibroblasts. 

51. \ The method of claim 47, which further 
includes Vhe step of forming a cellular lining of human 
cells on oisje of the major surfaces of said tropoelastin 
layer . 

52. TheXmethod of claim 47, wherein said cells 
which are emplVyed to form such a lining are at least 
one of endothelial cells, epithelial cells and 
urothelial cells 

53. The method of claim 47, which further 
includes the step at forming an tropoelastin 
biocompatible inner Yining for mechanical human 
structures to ensure \.heir continued internal use in a 
human body. 

54. The method of &laim 47, wherein the 
biocompatible inner lining is employed in heart valves, 
heart implants, dialysis equipment, or oxygenator 
tubing for heart-lung by-p^ss systems. 

55. The method of claim 47, which includes the 
step of incorporating a drug Unto said biomaterial 
thereby decreasing the need fopr systemic intravenous or 
oral medications 

56. A method for losing a tropoelastin polymer, 
which comprises : W\ 

providing a tropoelasVin monomer; 



polymerizing said tropoelastic monomer to form 
said tropoelastin polymer; 

forming a biocompatible tropoelastin biomaterial 
from said tropoelastin polymer; and 

using said biocompatible tropoelastin biomaterial 
in biomedical applications. 

57. \The method of claim 56, which further 
includes nhe step of employing tropoelastin material 
for use in\ replacement or repair of bladders, 
intestines , \ tubes , esophagus, ureters, arteries, veins, 
stomachs, lungs, hearts, colons, skin, or as a cosmetic 
implantation A 

58. The method of claim 56, which further 
includes the [s*ep of forming an tropoelastin into a 
three-dimensional support structure wherein said 
tropoelastin material is combined with a stromal 
support matrix populated with actively growing stromal 
cells. \ 

59. The method of claim 56, wherein said stromal 
support matrix comprise fibroblasts . 

60. The method\of claim 56, which further 
includes the step of\forming a cellular lining of human 
cells on one of the major surfaces of said tropoelastin 
layer . \ 

61. The method of\claim 56, wherein said cells 
which are employed to farm such a lining are at least 
one of endothelial cells A epithelial cells and 
urothelial cells. \ 

62. The method of claim 56, which further 
includes the step of forming an tropoelastin 
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-ocompatible inner lining for mechanical human 
structures to ensure their continued internal use in a 
humaji body. 

The method of claim 56, wherein the 
biocompatible inner lining is employed in heart valves, 
heart implants, dialysis equipment, or oxygenator 
tubing for heart-lung by-pass systems. 

64. The method of claim 56, which includes the 
step of incorporating a drug into said biomaterial 
thereby decreasing the need for systemic intravenous or 
oral medicati<3ns . 

65 . A tropoelastin biomaterial and tissue 
composite product , which comprises: 

a layer of i::ippoelastin biomaterial having a first 
and second outer^major surface; 

a tissue substrate having a first and second outer 
major surface; and 

an energy absorbing material, which is energy 
absorptive within a predetermined range of light 
wavelengths, disposed on one of said first and second 
outer surfaces of the tropoelastin biomaterial in an 
amount which will cause fusing together of one of said 
first and second outer surfaces of the tropoelastin 
biomaterial and one of said\first and second outer 
surfaces of said tissue substrate, 

one of said first and second outer surfaces of the 
tropoelastin biomaterial and the tissue substrate being 
fused together by said energy absorbing material which 
penetrates into the interstices \f said tropoelastin 
biomaterial , 
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The method of claim 65, which further 
includes the step of employing tropoelastin material 
for use\ in replacement or repair of bladders, 
intestines, tubes, esophagus, ureters, arteries, veins, 
stomachs , \ lungs , hearts, colons, skin, or as a cosmetic 
implantation . 

67. The method of claim 65, which further 
includes the\ step of forming an tropoelastin into a 
three-dimensional support structure wherein said 
tropoelastin material is combined with a stromal 
support matrix populated with actively growing stromal 
cells 

68. The metjh©d jof claim 65, wherein said stromal 
support matrix comprise fibroblasts . 

69. The method\of claim 65, which further 
includes the step of\forming a cellular lining of human 
cells on one of the ma^jor surfaces of said tropoelastin 
layer . 

70. The method of blaim 65, wherein said cells 
which are employed to form such a lining are at least 
one of endothelial cells ,\ epithelial cells and 
urothelial cells 

71. The method of cla^m 65, which further 
includes the step of forming a tropoelastin 

* 

biocompatible inner lining for mechanical human 
structures to ensure their continued internal use in a 
human body. 

72 . The method of claim 65\ wherein the 
biocompatible inner lining is employed in heart valves, 
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heart implants^, dialysis equipment, or oxygenator . 
tubing for hea^tfllung by-pass systems. 

73. The m^qbod of claim 65, which includes the 
step of incorporating a drug into said biomaterial 
thereby decreasing tijie need for systemic intravenous o 
oral medications 

A method for producing a tropoelastin 
biomaterial capable of being fused onto a tissue 
substrate comprising : 

providing a layer of tropoelastin biomaterial 
having a rirst and second outer major surface; and 

applying an energy absorbing material, which is 
energy absorptive within a predetermined range of 
light wavelengths, to a selected one of said first an< 
second outer surfaces of the tropoelastin biomaterial 
in an amount which will cause fusing together of one o 
said first and second outer surfaces of the 
tropoelastin biomaterial and an outer surface of said 
tissue substrate, said energy absorbing material 
penetrating into the \nterstices of said tropoelastin 
biomaterial , 

the selected one of\said first and second outer 
surfaces of the tropoelastin biomaterial being capable 
of fusing together with t^he outer surface of the 
tissue substrate by irradiating the energy absorbing 
material with light energy i\n a predetermined 
wavelength range with an intensity sufficient to 
facilitate said fusing together. 

75. A tropoelastin biomaterial capable of being 
fused onto a tissue subsMott 



e comprising; 
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a l^yer of tropoelastin biomaterial having a first 
and secoris} outer major surface; and 

an eneisgy absorbing material, which is energy 
absorptive within a predetermined range of light 
wavelengths, applied to a selected one of said first 
and second outerXsurf aces of the tropoelastin 
biomaterial in an amount which will cause fusing 



together of one of s 
of the tropoelastin b\ 
said tissue substrate, 



first and second outer surfaces 
;erial and an outer surface of 
lid energy absorbing material 



penetrating into the interstices of said tropoelastin 
biomaterial , 

the selected one of said\first and second outer 
surfaces of the tropoelastin b\omaterial being capable 
of fusing together with the outer surface of the tissue 
substrate by irradiating the energy absorbing material 
with light energy in a predetermined wavelength range 
with an intensity sufficient to facilitate said fusing 
together . 
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